Processing of the human IM-9 lymphoblast substance P receptor. Biosynthetic and degradation studies using a monoclonal anti-receptor antibody.
Cellular membrane receptors for the immunostimulatory neuropeptide substance P have been previously identified on the cultured lymphoblast cell line, IM-9. The regulation of this receptor by ligand and the contribution to its molecular weight by N-linked sugars was studied by incubating IM-9 cells for 14 hr in the presence of [35S]met with or without substance P and tunicamycin, respectively. Cells were lysed and the receptor proteins were immunoprecipitated with an anti-receptor monoclonal antibody. SDS-PAGE analysis of untreated cellular lysates revealed specifically precipitated proteins of 38 kD and 33 kD, which were down-regulated by substance P. In tunicamycin-treated cells, whose substance P binding was not affected, the major immunoprecipitated protein had an apparent Mr of 29 kD. The time course of receptor processing was studied by pulse chase analysis. Three proteins of molecular weights 38 kD (mature receptor), 36 kD and 33 kD (receptor precursors) were identified for time periods of 30 min to 4 hr. The half life of the mature receptor and its precursors was approximately 1 hr and 0.5 hr, respectively. Results from the present studies suggest that the lymphocyte substance P receptor is translated as a precursor protein that is glycosylated.